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Industrial flrpiir^nity 
According to the present invention, since a highly precise 
phosphor layer can be simply formed on the highly precise 
spaces between barrier ribs , a widely -applicable high quality 
plasma display with a phosphor layer usable as a highly 
precise plasma display can be obtained. In addition, the 
plasma display can be produced continuously at a high 
productivity level industrially advantageously. 

The highly precise plasma display obtained in the present 
invention can be used widely in the display field for wall 
mounted television sets and information displays. 
Claims 

\. A method for producing a plasma display, comprising the 
st%p of continuously applying a phosphor paste containing a 
phosphor powder and an organic compound onto a substrate with 
a plurality of barrier ribs , from a paste applicator with a 
pluralitV of . outlet holes, to form a phosphor layer. 
2. A methdd for producing a plasma display, comprising the 
steps of coaling a substrate with a plurality of barrier ribs 
with three phWphor pastes respectively containing a phosphor 
powder emitting light of red, green or blue, as stripes in the 
spaces between trie respectively adjacent barrier ribs , from a 
paste applicator wkh outlet holes, and heating to form a 
phosphor layer. \ 
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3. >A method for producing a plasma display, according to claim 
1 or 2\ wherein the space (S) between the respectively 

djacent\arrier ribs and the average diameter (D) of the 
outlet holesNsatisfy the following formula: 
10 ^ D ^ S ^ 500 \Am 

4. A method for producing a plasma display, according to claim 
1 or 2, wherein the outlet holes are formed in a flat plate or 
as nozzles or needles. 

5. Jt-ro^thod for producing a plasma display, according to claim 
1 or 2, wherfeinthe paste applicator used has 20 to 2000 
outlet holes. ^ 

6. A method for producincf-^^bas^na display, according to claim 
5, wherein the paste applicator useoTlia^450 to 2000 outlet 
holes . ^ — 
j7. A metXod for producing a plasma display, according to claim 



1 or 2, wherein the paste applicator used has 16n ± 5 (n is a 

A X 

natural number )\put let holes. 

8. A method for producing a plasma display, according to claim 
1 or 2, wherein the paste applicator »&eeV has the outlet holes 
at a pitch of 0.12 to 3 mm. 

9. A method for producing a plasma display, according to claim 
1 or 2, wherein the paste applicator has the outlet holes 
at a pitch corresponding to 3m times (m is an integer of 1 to 
10) the pitch of the barrier ribs. 



10. A method for producing a plasma display, according to 
claim 1 or 2, wherein the paste applicator uj&e*a satisfies the 
following formula: 

L/D = 0.1 - 600 
where L is the length of the outlet holes, and D is the 
average diameter of the outlet holes. 

11. ff^n^hod for producing a plasma display, according to 
claim 



claim 1 or 2, wherein the paste applicator used for coating is 
60 to 400 pm in the average diameter (D) of outlet holes. 

2. A method for producing a plasma display, according to 
cla\m 1 or 2, wherein the phosphor pastes are applied while 
the distance between the top ends of the barrier ribs formed 
on a glas^s substrate and the tips of the outlet holes of the 
paste applicator is kept at 0.01 to 2 mm. 

13. A method f6r producing a plasma display, according to 
claim 1 or 2, wherein pastes respectively containing a 
phosphor material different in the color of the light emitted 
from, it are discharged\f rom one paste applicator, and the 
shortest distance betwee\ the outlet holes applying phosphor 
pastes mutually different i>n color is 600 um or more. 

14. A method for producing a plasma display, according to 
claim 1 or 2, wherein two or more independent paste 
applicators are simultaneously used for coating. 

15. A method for producing a plasma display, according to 



80 



claim 14, wherein the two or more paste applicators are driven 
to travel at the same speed. 

16. A method for producing a plasma display, according to 
claim 2, wherein coating is ef f ected color by color, 
and the coating of each color is followed by drying. 

17. A method for producing a plasma display, according to 
claim 1 or 2, wherein the paste applicator and the glass 
substrate are moved ts latlvoly each other in parallel to the 
barrier ribs on the glass substrate. 

18. A method for producing a plasma display, according to 
claim 1 or 2, wherein to stop the application of the phosphor 
pastes, the paste applicator is kept at a negative pressure 
internally. 

^^9. ^smethod for producing a plasma display, according to 
claim 1 orv^, wherein after the paste applicator and the 
substrate haveN^een started to be. moved relatively each other 
in parallel to the^fearrier ribs on the substrate, the 
application of phosphor pastes is started, and before the 
relative movement is stopped, the application is stopped. 

20. A method for producing a plasma display, according to 

claim 1 or 2, wherein each Af the phosphor powders used is 0.5 

to 10 urn in the grain size ofi 50 wt% of the powder and 0 . 1 to 2 
2 \ 

m /y In specific surfac^^a^e^ 

21. A method for producing a plasma display, according to 
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claim 1 or 2, wherein each of the phosphor f^^r^ used 
consists of 30 to 60 wt% of a phosphor powder, 5 to 20 wt% of 
a binder resin and a solvent, wherein the ratio by weight of 
the phosphor powder to the binder resin is 6 : 1 - 3 : l . 

22. A method for producing a plasma display, according to 
claim 21, wherein the binder resin is a cellulose compound. 

23. A method for producing a plasma display, according to 
claim 21, wherein the solvent contains terpineol. 
14. A method for producing a plasma display in which three 

phosphor pastes respectively containing a phosphor powder 
emitting light of red, green or blue are applied to the spaces 
between\respectively adjacent barrier ribs on a glass 
substrateX to form a phosphor plane, according to claim 2, 
wherein the Yhosphor existing in the portions other than the 
predetermined \;oating positions are removed by letting them 
adhere to an adhesive material. 

25. A method, for producing a plasma display, according to 
claim 1 or 2, where ifi the phosphor deposited at ^t^^top ends 
of the barrier ribs a^e removed by letting them adhere to an 
-adne 5 1 Vg --ma4iexial, 
vy2 6.\A method for producing a plasma display, according to 
claim \ or 2, wherein each of the phosphor pastes used 
satisfiesNthe following relation: 

(2H + P - W)\x 5 ^ H xr (P - W) x a/100 ^ ( 2H + P - W) x 30 
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wherV H is the height of each barrier ribs (\xm) ; P is the pitch 
of theN^arrier ribs (urn); W is the width of each barrier rib 
(jam); and>a is the phosphor powder content of the phosphor 
paste (vol%)S 

27. A method for producing a plasma display, according to 
claim 1 or 2 A wherein the phosphor pastes used have a 
viscosity of 2 bp 50 Pa-s. 

28. A method for producing a plasma display, according to 
claim 1 or 2, wherein the phosphor pastes are photosensitive 
phosphor pastes. 

. A method for producing a plasma display, according to 

claim 28, wherein each of the photosensitive phosphor pastes 
have \ 

^' UOQd Ha g the following composition: 




Organic component : 15 - 60 parts by weight 
Phosphor powder : 40 - 85 parts by weight 
Solvent \ : 10 - 50 parts by weight 

30. A method, f ok producing a plasma display, according to 
claim 1 or 2, wherein the barrier ribs are provided as stripes 
with the following dimensions: 

Pitch : 1^0 - 250 pun 

1 Width : 15 \40 urn 

Height : 60 - lXO pun 

31. A method for producing a plasma display, according to 
claim 1 or 2, wherein the barrier ribs are black on^fr he to g 
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surfaces. 

32. A method \f or producing a plasma display, according to 
claim 1 or 2, Vherein the lateral side wall thickness (Tl) of 
the phosphor la^er at the position corresponding to a half of 
the height of each barrx^r rib and the bottom wall thickness 
(T2) of the phosphor A^tyei\ satisfy the following relation: 
10 ^ Tl ^ 50 
10 ^ T2 ^ 50 
0.2 ^ T1/T2 ^ 5 
J3. An apparatus for producing a plasma display, comprising a 
table^or fixing a substrate with a plurality of barrier ribs 
formed on th^jjrface, a paste applicator with a plurality of 
outlet holes to face^he barrier ribs of the substrate, a 
supply means for supply ing>a^Dhosphor paste to the paste 
applicator, and a moving means for^.three-dimensionally moving 
the table and the paste applicator relatively each other. 

34. An apparatufe for producing a plasma display, according to 
claim 33, whereiA the^ relation between the average diameter 
(D) of the outlet 
(S) between the re 
the following formulk: 

10 f-un ^ D ^ S ^\500 \m 

35. ^An^apparatus for producing a plasma display, according to 
claim 33, >h£rein the outlet holes of the paste applicator are 



/ojfes of the paste applicator and the space 
^c^ively adjacent barrier ribs satisfies 
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not circularly formed, and the length (B) of each of the holes 
almost perpendicular to the barrier ribs and the space (S) 
, — Jaetween the\respectively adjacent barrier ribs satisfy the 
/A ((following relation: 

10 urn ^ B ^ 500 |uin 

36. An apparatus for producing a plasma display, according to 
claim 33, wher^Ln ifh^^itch of the outlet holes of the paste 
applicator is 3m ^Wmes Am is an integer of 1 to 10) the pitch 
of the barrier rit 

37. An apparatus for producing a plasma display, according to 
claim 33, wherein the outlet holes of the paste applicator are 
on the same plane. 

38. An apparatus for producing a plasma display, according to 
claim 33, wherein the outlet holes of the paste applicator are 
formed by pipes with the same form. 

39. ~Xit-a££ara^tus for producing a plasma display, according to 
claim 33, wherein""the~Tm holes of the paste 
applicator is ^Jl^to 2000. ^ 

40. An apparatus for producing a plasma display, according to 
claim 33, wherein the number of outlet holes of the paste 
applicator is 16n ±5 (n is a natural number). 

41. An apparatus for producing a plasma display, according to 
claim 33, wherein the pitch of the outlet holes of the paste 
applicator is 0.12 to 3 mm. 
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42. An apparatus 5or producing a plasma display, according to 
claim 33, wherein th\e average diameter (D) of the outlet holes 
of the paste applicator and the length (L) of each of the 
outlet holes satisfy \thV ft^iiowing relation: 

L/D = 0.1 - 600 

43. An apparatus for producing a plasma display, according to 
claim 33, wherein the average diameter of the outlet holes of 
the paste applicator is 60 to 400 pm. 

:. An apparatus for producing a plasma display, according to 
clainK^3, wherein the centers of the outlet holes of the paste 
applicatorNaxe located above the spaces between the 
respectively adjacent barrier ribs. 

45. An apparatus for producing a plasma display, according to 
claim 33, wherein ^Jate^faces and/or inner walls of the outlet 
holes of the paste applicator are coated with a fluorine based 
resin film. 

46. An apparatus for producing a plasma display, according to 
claim 33, wherein ttle* faces and/or inner walls of the outlet 
holes of the paste applicator are coated with an amorphous 
carbon film. 

47. An apparatus for producing a plasma display, according to 



claim 33, wherein the pa 
phosphor paste storage s« 
for supplying phosphor p 




applicator has a plurality of 

s, phosphor paste supply ports 
to the storage sections, and 
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passagesN^or fluid communication, between the storage sections 
and the outl^holes; the number of outlet holes is larger 
than the number o^&torage sections; and the outlet holes 
corresponding t?b^Sk Respective storage sections are arranged 
cyclically aV(6o£din^t^ a predetermined order almost on a 
straight lin£ . 

48. A*yapparatus for producing a plasma display, according to 
claim 33/Swherein two or more paste applicators are arranged. 

I- An apparatus for producing a plasma display, according to 
claims^, wherein a plurality of paste applicators are 

zor respectively different phosphor pastes, and a 
plurality os, phosphor paste supply devices are provided to 
supply the phosphor pastes for the respective paste 
applicators, so tftat spaces between the barrier ribs of 

the substrate may be\simultaneously coated with the plurality 
o£— Phosph or p astes. 

50. An apparatus for producing a plasma display, according to 
claim 33, wherein a pressure adjusting means capable of 
setting the pressure in the paste applicator as desired in a 
range from atmospheric pressure to a negative pressure, and a 
control means to control the timing of the pressure adjustment 
are provided. 

51. An apparatus for producing a plasma display, according to 
claim 33, wherei\a detecting means for detecting the 



87 



'positions of the outlet holes of the paste applicator, a 
defecting means for detecting the positions of the barrier 
ribs ^r the spaces between the barrier ribs of the substrate, 
ji detecting means for detecting the position of £fce top ends 
the barrier ribs on the substrate, a detecting means for 
etecting th\a position of pxf tips of the outlet holes of the 
paste applicator and a control means for controlling the start 
and end of applying of the phosphor paste in response to the 
relative position\between the outlet holes of the paste 
applicator and the substrate are provided. 

52. An apparatus Jfor producing a plasma display, according to 
claim 33, wherein an ad/fujs ting means for adjusting the 
inclination degree oWthfe^paste applicator to the top ends of 
the barrier ribs of Wte subitrate, and a control means for 
keeping the tips of tfl\Aojjtlet holes of the paste applicator 
at a predetermined distance from and in almost parallel to the 
top ends of the barrier rYbs of the substrate are provided. 

53. An apparatus for producing a plasma display, according to 
claim 33, wherein a detecting means for detecting the position 
in the substrate, of the phosphor paste applied from the 
paste applicator onto the substrate is provided. 

54. An apparatus for producing a plasma display, according to 
claim 33, wherein a detecting means for detecting the number 
of the barrier ribs or the spaces between the barrier ribs on 
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the substrate, and a recognizing means for recognizing rt^e 
spaces between the barrier ribs to be coated, from the 
detected number of the barrier ribs or the^ spaces between the 
barrier ribs are provided. 

^55. An apparatus for producing a plasma display, according to 
[cl^im 33, wherein a reference mark detecting means for 
detecting a reference mark on the substrate, and a moving 
means and control means for relatively moving the paste 
applicator\and the barrier ribs so that the outlet holes of 
the paste appJsicator may be located above tfre" spaces between 
the barrier ribsN^to be coated with the phosphor paste are 
provided. 

56. An apparatus for producing a plasma display, according to 
claim 33, wherein a means for cleaning the outlet hole faces " 
of the paste applicator is provided. 

57. An apparatus for producing a plasma display, according to 
claim 33, wherein a means for removing the phosphor paste 
existing in other portions than the predetermined coating 
positions of the substrate is provided. 

58. AnNapparatus for producing a plasma display, comprising 
three coating devices provided in series to respond to three 
phosphor pastes, which are respectively equipped with a table 
for fixing a substrate with barrier ribs , a paste applicator 
with a plurality of outlet holes to face the barrier ribs of 
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the substrate, a supply means for supplying phosphor pastes to 
the pasteNapplicator , and a moving means for three - 
dimensionality moving the table and the paste applicator 
^ ■ mI j t¥ M^iy each other. 
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